Murine mesenchymal stem cells transplanted to the central nervous system of neonatal versus adult mice exhibit distinct engraftment kinetics and express receptors that guide neuronal cell migration.
Mesenchymal stem cells (MSCs) have demonstrated efficacy as cellular vectors for treating a variety of nervous system disorders. Nevertheless, few studies have quantified MSC engraftment levels or explored the mechanisms that promote their survival and migration in nervous tissue. In this study, we compared the engraftment kinetics and anatomical distribution of murine, male MSCs injected intracranially into neonatal versus adult female mice using a real-time PCR assay that targets the mouse SRY gene. These analyses revealed that MSCs exhibited low but equivalent engraftment levels in the central nervous system (CNS) of neonatal and adult transplant recipients at 12 days post-injection. However, MSC engraftment levels were significantly greater at 60 and 150 days post-transplantation in neonates as compared to adults. Despite these differences, engrafted MSCs were widely distributed along the neuraxis of the CNS in both transplant groups. Collectively, these data indicate that proliferation, but not engraftment and migration, of MSCs in brain are regulated by the host microenvironment. Using a genomics approach, we also identified MSC subpopulations that express neural adhesion proteins and receptors that regulate neuronal cell migration in brain, including cadherin 2, neurexin 1, ninjurin 1, neogenin 1, neuropilin 2, and roundabout homolog 1 and 4. Functional studies indicate these proteins confer cell adhesion and migration of MSCs in response to the appropriate chemoattractant. On the basis of these findings, we conclude that the unique molecular composition of MSC subpopulations imparts to them an inherent capacity to engraft and migrate in brain. These subpopulations may represent more potent cellular vectors for treating CNS disorders.